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MAP. The solid circle marksthe restrictedtype-locality;open
circlesindicateotherrecords;starsmarkPleistocenefossilsites.
Wright, 1947),audiospectrogramsand oscillogramsof release
calls (Brownand Littlejohn,1972),scanningelectronphotomi-
crographsof tadpolelabial teeth(Altig and Pace, 1974),and
karyotypesandideograms(Bogart,1972).
• DISTRIBUTION.Bulo terrestrisoccursin the coastalplain
from southeasternVirginia to the Florida Keys, and westward
alongtheGulf CoastthroughtheFloridaparishesof Louisiana.
Importantsourcesof distributionaldatainclude:Brimley(1910,
1927,1940),Harper (1935),Brandt (1936,1953),Chamberlain
(1939),Carr (1940),Lewis (1946),Neill (1950,1951),Werlerand
McCallion(1951),Telford(1952),Funderberg(1955),Smithand
List (1955),Freeman(1956),GosnerandBlack (1956),Duellman
andSchwartz(1958),DePoe,FunderbergandQuay(1961),Fer-
guson(1961),PalmerandWhitehead(1961),BoydandVickers
(1963),Martof (1963),Brothers(1965),Musick (1972),Mount
(1975)andGibbonsandCoker(1978).H. A. Dundee,B. S. Martof,
W. M. Palmer,A. E. Sanders,F. J. Tobey,Jr. andR. G. Zweifel
(pers.comms.)providedadditionaldistributionaldata.Manyold-
er publishedrecordsconfuseBulo terrestriswithB. americanus
andrecordsfromareasoutsideof thecoastalplainaresometimes
questionable(WrightandWright, 1949)and in someinstances
havebeenomitted.
Buloterrestrisis generallyabundanthroughouti srangeand
inhabitsa widevarietyof habitats.It is particularlycommonin
areashavingsandysoils.It mayattempto breedin almostany
aquatichabitat,includingsomethatare verytransitory(Wright
andWright,1949).
Undernaturalconditions,Bulo terrestrisfrequentlyhybrid-
izeswithB. woodhouseilowleri(Neill, 1949;Brown,1969)andB.
americanus(e.g., seeMount, 1975).The latterhybridizationis
particularlyapparentlocallyat thenorthernedgeof therangeof
B. terrestrisandoccasionallyobscuresthedistributionallimitsof
thespecies.
• FOSSILRECORD.Pleistoceneremainsof B. terrestris(Illi-
noianto sub-Recent)havebeenrecoveredfrom severalsitesin
FloridaandaredescribedbyHolman(1958,1959a,1959b,1962),
Tihen(1962b),GutandRay(1963)andLynch(1965).
• PERTINENTLITERATURE.Manyinvestigationshaveutilized
this speciesas experimentalmaterial.Most oftenthesestudies
weredirectlyconcernedwiththespecies,buta fewinvestigators
haveusedthis anuransimplybecauseit is a highly available
experimentalsubject.
Investigationsof aspectsof thehybridizationof B. terrestris
withotherBulo havebeenmade,includingstudiesof viabilityof
hybrids(A. P. Blair, 1941;Volpe, 1959a,1959b;W. F. Blair,
1959,1961,1963b,1972c),naturalhybridization(Neill, 1949;Gos-
ner andBlack, 1958;Volpe, 1959b;Brown 1969),hybridization
asa reinforcementof the isolatingmechanismof call difference
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FIGURE. Audiospectrogramof matingcallof Bulo terrestris:St.
CatherinesIsland,LibertyCounty,Georgia,17April 1975,body
temperature18.9°C;widebandfilter(300Hz);Amer.Mus.Natur.
Hist. Dept.Herpetologytapeno. 201,specimenAMNH 92014.
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Bufo terrestris(Bonnaterre)
Southerntoad
8
?Rana musicaLinnaeus,1766:354.Type-locality,"Surinami."
No holotypeknown.
RanaterrestrisBonnaterre,1759:8.Type-locality,"La Caroline";
restricted to Charleston, South Carolina, by Schmidt
(1953:65).No holotypeknown.
Rana lentiginosaShaw,1802:173.Type-locality,"... Carolina
andVirginia," restrictedto Charleston,SouthCarolina,by
Schmidt(1953:65).No holotypeknown.
Bulo musicus:Latreillein SonniniandLatreille, 1802:127.See
NomenclaturalHistory.
Bulo erythronotusHolbrook,1838:99.Type-locality,"neighbor-
hoodof Charleston,"SouthCarolina.No holotypeknown.
Synonymyfide Adler, 1976:xxxvi.
Bulo lentiginosus:Holbrook,1842:7.
Chilophrynelentiginosa:Cope,1862:358.
l(ncilius). lentiginosus:Cope,1863:50.
Bulo lentiginosuslentiginosus:Cope,1875:29.
Bulo lentiginosuspachycephalusCope, 1889:288.Type-locality,
"Micanopy[AlachuaCounty],Fla." Syntypes(2),U.S. Nat.
Mus. 14681,collectedby T. H. Bean(notexaminedby au-
thor).
Bulo terrestris:StejnegerandBarbour,1917:29.
Bulo terrestristerrestris:NettingandGoin,1946:107.
• CONTENT.No subspeciesarecurrentlyrecognized.
• DEFINITION.Bulo terrestrisis a memberof theBulo ameri-
canusgroup(Blair, 1963a,1972b;Tihen, 1962a).The cranial
crestsareposteriorlyraisedintoclublikeprominencesor knobs
andtendto approacheachotheranteriorly.Snout-ventlengths
of adultmalesrangefrom42to 82mm;femalesrangefrom44
to92mm(WrightandWright,1949);therecordlengthis 113mm
(Conant,1975);seealsoRiemer(1959).Individualscollectedfrom
islandsalongthecoastsof SouthCarolina,GeorgiaandFlorida
tend to averagelargerthan thosefrom the mainland(Mount,
1975).Dorsal colorationrangesfrom red to nearlyblack, but
usuallyis someshadeof brown.Dark spotsenclosingone,two
or oftenmorewartsarepresent.A lightmiddorsalstripeis fre-
quentlyvisible.
• DESCRIPTIONS.WrightandWright(1949),Conant(1975)and
Mount(1975)providedescriptionsof adults.Eggsaredescribed
byLivezeyandWright(1947)andWrightandWright(1924,1949);
tadpolesby Altig (1970).Otherdescriptionsincludethoseof the
call (Blair, 1956,1958),call andvocalpouch(McAlister,1961),
releasecalls (Aronson,1944;Brownand Littlejohn,1972),and
osteology(Tihen,1962a;Martin,1973).
• ILLUSTRATIONS.An excellentcolorphotographappearsin
Blair (1972a).Black andwhiteillustrationsor photographsmay
befoundin Dickerson(1906),WrightandWright(1949),Cochran
andGoin(1970),Mount(1975)andConant(1975).Photographsof
B. terrestrisin Breen(1974)appearto be B. americanus.Other
illustrationsinclude:eggs(WrightandWright,1924;Livezeyand
n /
(Blair, 1962),and the theoreticaloriginof B. terrestrisas a B.
woodhouseifowleri x Bufo americanushybrid (Sanders,1961.
Thebiochemistryofskin(PorterandPorter,1967;Cei, Erspamer
andRoseghini,1968,1972;DalyandWitkop, 1971),respiration
of larvae(Starrett,1973),parotidglandsecretions(Witliff, 1963;
Low, 1972),metamorphosis(DolphinandFrieden,1955),hemo-
globin(GoinandJackson, 1965),bloodproteins(Hebard,1964;
Guttman,1969,1972),transfernns(Dessauer,Fox andHartwig,
1962),and cellularDNA content(Goin, Goin and Bachmann,
1969;Bachmann,1970,1972;Olmo, 1973)haveprovidedmuch
additionalevidencefor the relationshipof B. terrestristo other
Bufo speciesandothervertebrates.Physiologicaltopicsaredis-
cussedin papersincluding:embryonictemperatureadaptation
andrelationshipswith otherBufo (Volpe,1953),ecologicalen-
ergetics(Smith,1976),bodysize,surfaceareaandgasexchange
(Hutchison,WhitfordandKohl, 1968),bodytemperature(Bratt-
strom,1963),critical thermalmaximumof tadpoles(Davenport
and Castle, 1895),phototacticresponses(Jaegerand Hailman,
1973),ecologyoftadpolesin athermally-stressedecosystem(Nel-
son, 1974),survivalof lossof bodywater(Thorsonand Svihla,
1943)andviabilityof adultssubmergedatdifferentambientem-
peratures(HutchisonandDady,1964).Behavioralstudiesinvolv-
ing food habits(Krakauer,1968),communitycompositionand
activitypatternsin relationto weatherand season(Anderson,
Liner and Etheridge,1952;Coin and Goin, 1953;Einem and
Ober,1956;GibbonsandBennett,1974),releasecalls(Brownand
Littlejohn,1972),sexualbehavior(Aronson,1944),homing(Bog-
ert, 1947),theeffectofmatingcallsin attractingbreedingassem-
blages(Bogert,1960),pressurelevelsandradiationpatternsof
vocalizations(Gerhardt,1975),the reactionof B. terrestristo
aposematicallycoloredinsectsandtheirmimics(Brower,Brower
and Westcott,1960;Browerand Brower,1965),and defensive
attitude(Truitt,1964)havebeenpublished.Otherstudiesinvolve
osteology(Sanders,1953;Tihen,1962a;R. F. Martin,1972,1973),
tonsilstructure(Kingsbury,1912),jumpingabilityandosteomet-
rics (Zug,1972,1978),parasites(Walton,1940;Harman,1971),
amelanosis(Kesslerand O'Benar, 1977),evolutionaryrelation-
ships(Blair,1963a,1972b),proteincontent(BoydandGoodyear,
1971),visualfields(Fite, 1973),evolutionof vocalization(W. F.
Martin,1972),mechanicsof soundproduction(McAlister,1961),
testesstructure(Blair, 1972d),eggcapsules(Salthe,1963),the
responseof malesto humangonadotropichormone(Knepton,
1952)andhistologyof themeninges(Palay,1944).Bufoterrestris
hasevenbeenusedin thediagnosisof humanpregnancy(Han-
sen,196O)!
• NOMENCLATURALHISTORY.At leastfourspecies-levelepi-
thetshavebeenappliedtothisspecies,andlackofagreementas
to how manyspeciesshouldbe recognizedin the americanus
speciesgrouphasaddedtothetaxonomicomplexity.The name
terrestriswasoverlookedfor morethan100yearsuntil revived
by StejnegerandBarbour(1917).The earlierLinneannamemu-
sica wasequatedwith terrestris(orits synonyms)by severalau-
thors,thoughonwhatgroundsis notclear.Schmidt(1953)treated
Bufo musicusas a newnameby SonniniandLatreilleand re-
strictedthetype-localityto Charleston,SouthCarolina.With re-
gardto Cope's(1889)pachycephalus,Burt(1938)wrote"The two
U.S.N.M. cotypes... havebeenexaminedandtheyaretypical
fowleri." Yet thetype-localityof pachycephalusis well outside
theknownrangeofB. woodhouseifowleri.I followGorham(1974)
in listingpachycephalusasa synonymof terrestris.Nettingand
Goin(1946)consideredB. americanusandB. terrestrisas inter-
gradingpopulationsofasinglespecies;laterauthorshavetreated
themasspeciesthatoccasionallyhybridize.
• ETYMOLOGY.The nameterrestris(Latin, pertainingto the
earth)probablyreferstothecloseassociationofthisspecieswith
thesoil.
COMMENT
Otherthanafewgeneraldescriptions(Wright,1932;Wright
andWright,1949;Mount,1975),therearefewavailablequanti-
tativedataon life historyvariables.Distributionalrecordsat the
westernextremeof therangeandnearthefall line, particularly
in Georgia,areapparentlyscarce.
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